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IIP/ 1 



1 

■?*El»I1-Sttil«:#-r4El&lK**«k:»/«-r4El&l 
iTEElplRflD*ffiCiKt< k fc — o©Sft/S#£*-<|-5 
ftJUUW^Sk, 

**tr*A3»i*8BfflSlift#«c. 

fliSE m !&&® C & AB $r^fi!c1- -5 i^g £ E H * tr , 

c»**3] ett©ttA*CTSB©S!&2r%c 

«rEEfiBtO*l «*C56*»«>35riSi*»&WWtTiS 1 

iIIEEfclS©IS2 **C3fc«:#W>#|6ia» &JtRtt Ltf 2 
7" b h Sftjer * Ii k , 
fe*tr;:fc*4#*fcT«*A*jS«Bc!>aift#i*. 

[«*«4] mmmi Ett©ttA£jj%£B<!>»&2r&c 

#V^T, ffiTEttlKlAtiASiP, 

lNEEl*l9(<Z>& 2 1 fU£K#:£l8W LT 

IB 1 ^U* ;u h Srfee-r&Igi:, 

fIIEE|6lK©^ 1 ^iS?rJ!l®c Lm2^iSlC^;$:fi3W LT 

£#tr d k k -f 4*A«w«B©«a^r«fe. 
[»**5] l**£lEtt©ttA*jj%£B©8£2r*£t: 

*>1>T, »rE3felSltjfia*<, 

«TEElSllRO*2. ft32fctf*4ttJfi&j&iKLftlffii£ 

irisEfi®i©is 1 . m3Rvm4m%izmmLm2m®. 

iz ft * JHtt L T m 2 7" U ;u h £ 4 IS k , 
«TEEl»lBIOJR 1 . ?&2Rtff&4®Sc££:fgcLSg3SgllS 

ffirlEEfil8l©f& 1 . t&2&U f f&3^fc££;£i£Ll&4SIl£ 

£^tr d k £#M3& k f * KA%ct£Bc!) 
[3***6] 1 E*©*A*iR«B<DaiS2iftfc: 

c:fc41*»fc-r4«A*5*«B©Sa2f}fe. 
[»#*7] tt#«2Ett©*A**«B©88ia;»jfl:l- 

-fc*»fl*i:-r**A*SttB©»a»ft. 

8 ] 2 3E«©aA*SttE©®ja*j*C 

fiirSEfftA/Sf*' 1 0ffiWT©7U*-/u hft^ttS, 
C fc 4 # » fc T S i#B H n 3?^i&B© Bift^ft. 
CI»*JH9] 3&#ig3£iK©i&Aig^£B©Siig£7j}£i;; 



(2) W 1 0- 1 426 0 8 

2 

ffT SEE ft IB? ©SB 1 «J«at/jB2SHMiOifi®t-?RA»*^ 

J5SU 

fiiE^ i mmztt5-£titzm 1 /uf^H'S 1 $gts© 

i&mo&gk&mi ru*-;H--CEftStf, flJiSS&2*SJsS 
Ctt4SnfcS2yUf;i/ h T's& 2 ?!*£©£#©& A £ 

10 [m*m 1 0] 3**93 Ett©ttA&a%SB©3t£:ft£ 

fJI5El»Ilg©£& 1 gtt&tf£2«tt©£ft£ttAJI&j0 

#U 

iJlSfg 1 «*Ktt-£3nfcl[S l^Uf;bh T*SS 1 «*£© 

#snfc*2ruf-^h-e»2**©ifi«<3!)«eA*frE 
-fc*«»tr**a[A*55*B©aajS^rft. 

20 [8**g 1 1 ] 3**«3E«K©ttA*CT«B©S[&:&& 
icfc^T, ffiEftltRftilStf. 

«TEEl«il8l©*3fi«t:)6«:»i<>*|Sfi*»&IB»LT*3 

BilSEEl»I»[©^4«ttEt3t€ri»4<)^riSl^e>RaftfLT^4 

3fcfc4*»fcTS*A*jK*B©SjS#ft. 
[S»**l 2] 8f**l 1 Ett©ttA£jj*£B©ai&£' 

i)fEEfaKtr&3££ft*:'>&< k t-oa^uf^ ha? 
50 <J>&< k o©ftii©;r h k^Si^lz^S 

nfcffriEEisjK©^ i . »2. m3Rvm4mm<D&& 

K*AW*»JSS-r4aS«:, JEK*tr. 
Ck*1**i:-r4*A*55*fi©Sa»ft. 
[»**1 3] 3**9(1 1 £tt©ttA*CT£B©£(&£' 

3£SKfcfi!laBElSlK©m 1. ^2. l3St/S4Mc!) 
40 ^k*»»4:-r4*A**«B©Ba*jS6. 

C.W*:JS1 5] 3ff*JHl 4 3£iW©jKAf5^5SE©SJa^ 

50 ' CIS^iS 1 6] Jff*xH 1 4£«©iftA^IIB©9>fi^r 



3 

tr, 

r t *ttASQ?£B<z>si&#&. 

ft. 

«:*tr r £ Zftm £ T «tt*3Kig%£B<i!>H££&. 
H»#*l 9 3 M#«l 4E£t©%A£;i?£B©£(ifi£' 

*i«jif l Tin ^ u efesrr sie k, 

fIie*S«K0^ 1 IRtt&giK L ft 2 «*t:#«*©3t 
ftttftf L T 31 2 7 U fl, b & fc^f* II t , 
**trc:fc*W*fcT**A*w«B©Sia:frS:. 
[IS*«2 03 4E*©*A*w«B©»ifta- 

fTE*KJ6ilO*2. S&3B.t/?fl4^i££;gjKLf&l« 

IWEftRfER©* 1 . »3ai/»4fR«E*aiRL*2« 

«EC#«3t03fe«:*a**l«l36»e>J«»U-C»2^ , Uf : ;u h 

SrSHe-rsiSi:. 

«rE*S*£:i!©* 1 . SS2K.t/?£4«feS£i&i&LS&3Sfi 

»TE5tRrt>RO* 1 . f&2S.t/S£3Mfc££;@if5LS&4f!S 
tfK#<Hft©ftfcffi&;£|Sjri>e»liaWLT84 /Uf^ h 

[»**2 1 3 »*« 1 5E«©*A«iK«B©Sli62f 

ffiEOl * * la Ac ft £ ftRfCIK ©3?H K St L T K » 

d *&Wl£? SffiA«Q?%B©S(&2r&. 
[Sf*^2 23 6£*©*A«jS«B©Si6# 

8iJE}KAIS* 5 6 0ffilU±©7" U^A- I- ftfcftTS, 
=. £ Zft®£? a«ASiS«e©SiS#ft. 
[M*JS2 33 »*IH1 6E«©*A*flHS(B©»ia?j 

c 4#»fc1-4«A*5*«B©Sia#ife. 
[*#*2 4] »*JH1 8E«©ttA*S*£fi©Hi62f 



(3) <f#IWPF 1 0 - 1 4 2 6 0 8 

4 

2v n & 4 y u ;u h $ n tz ffiE^srCKo^ 

1 W«2^S2«]ft©£«CttAW&&J5K-r&:fia*. 
[tf#Jl2 5 3 IS^^l 8Ett©ttA*q?£B©a&£' 

[If#JS2 63 lf*^ 1 8Ett©jftA**%£B©a&£' 

fTEJtRJCC^^m 3 ««C*«r»ft*|Sl *» & R«t LTf 

fllTEJtSiSRfi!)* 4 m®.izft*®tbJjfifr<bmM LXI 

h Sft-^riiek, *E£*tr. 
::fc*1*»fc*4fcA*^«B©aaMrft. 
Cl**«2 7] ff#Jg2 6Ett©ftA&i?£B©a&£ 

J:-5t*^Siifc»EElSli!©*l. »2. !3St;l 
4 «tt®i4»K*AW«:»Ji8-r •&»§«:. KC-Sftr. 
r fc 5:4$ St k T 4 A*ij;£B©S!fi2rfe. 
[»#«2 83 »*JK2 6E«©*A*jS«B©ajfta- 

'>£e< tt-rjo^Ufyu h A*ftfe©7U?-;u b tilt 
<c*J:^C*3esnfclBEEl»lR©l(ll. »2. S3S 
C/4?SiS©ia^tr^ B B B Jl$r^fiE-r4iiS$r. Kt*tr, 

[»**2 9 3 S«t^&< £h-r>(0^.®^-t^it 

KfcWk*mf$.?z>mn£. 

udEJtRjcEiiwsiftaj^aiatanfcjtfeiaft^ifeiJS'e, 

5r * tr*A*«« B© Sig^ft. 
[I»*IB3 0 3 If 1 Ett©«EAS*^E©Sa^ffi 
«;feC+aBtrEErSlR. 1 4* fcl*tt#S2 9E« 

©?gAS^^B©SiS^jfetZ^Ct4frE^Rf£;K* ; , -t 

40 ;:fc&#afcr*«AS5**«©«ift2rii5. 

[»#«3 1 3 Iff*^ 1 EIK©ftAi»^SD©aji^rj£ 

CfcttSfitfEffir^K. Iff^tg 1 4 £ fcliSJ*fi2 9IE« 
0«EA?<^^B©Si£^}!fef,:*5ttSflE3tKl£;ffiS* ? , * 
n > n * -y- y # ; /j^ ifi^-^ 4 tr, 
r i: «r«f»k-r *«A«jS*6B©Sjfi*ft. 
[»*>B3 2 3 «f*9!2 9E«©*A*iR«B©Si6:& 

ffrE3feR(EBSifi»Cj«A/BS:»fiS-rsae4, £11-^ 

50 ^kSr»a»i:-rs}«A«^«B©»a**. 



5 

[lf#*3 3] »#JS2 9Ett®£A&i%£B<Z)8i££' 

*rE»#arasftfc*#*fl-i«-e*4, 

;r i: fcttfftk? SttA&j?SB«)8ifi2r&. 
Clf#Jl3 4] SK*£2 9Slt0KASii?£B08£2r 

fTE#KJ6l8l©S& 2 f£Wra5»fift£nfc#:£i&#>;£|fej 

**tr 3 t zftmt? «ttASis*£B®8£#&. 

W**3 5] »#«2 9E*©*A**«fi©Bi6# 

ftTE^S^BICDSg 2 L£ 1 «i^lcS15^(i*^ 

iiis^sjEK^m i mm*mm urn 2 

n & * & ran l x m 2 7 u *■ >\> v & ftje r « ig t . 

**tr::fcfe#*fcTSfcA*jR«fi©Bi6*ft. 
[K*«3 6] tt*«2 gEttOttASotSBoSft^ 

irE#EJt£;R©»2. #3Rtfft4«tt*&iKl£ltt 
mrE^RJCKfiDSS 1 . ?&3&t/?&4?S*£S:;@!jKLSS2fl 

«Ec»»«*snfc*s:«»^ri»i*»e>iH*f 7 u 

lWE#El£BI©* 1 . &2&l/l&4*Bi!££&iiKLt&3 
H*C»#ffl3tSttfc#fe»»*l»ia'&«»LT«3 7 

IrEJtSJtSBIO* 1 . ^2SU r ^3fS«^igfKL^4® 

is 11 » <■ ft s n ^ ft * in tb Jj ft a> e» m w l t is 4 -f u 

**trCfc£4$»4:-rs*A*jj**fi©8iS#ffi. 

[»#*3 7] «*S3 2IE«S©^A^*^S©Sifi^ 

ilE$A®#6 0!SWi©y Uf^hft5rtt5, 
[IB*JS3 8] fflf#«3 2Ett©*A«ij*«B©aiS2f 

cis*^3 9] m*®2. 1 eat/iSt*^ 2© 
#i e% a jb © m& * ? a © ma 2r «■ & *rr a . 

[Sf *JR 4 0 ] fff*JH 2 , jtf *JR' 1 6 RlfffiXW 3 20 
^rn*'-#KE*©*A*iKSlsE©8j6^ifei.::te^ 
T, 

»TE*«JBwj«A* l Efl)l8m*ll*rttS:*'rs. 



(4) ftMf 1 0 - 1 4 2 6 0 8 

6 

[»*«4 1] ff#>S3 4Ett©ttA£jj%gB©8£3r 

mom i lusst/iB 2 »«©j£#K»EA»«:j#fi)cT 
d t * ttft t -r s ax^s b© aft£&. 

[»*3S4 2] !»**3 4E«©& B B a ^igB©Si£:£ 

s/£8i©$f? i iRi$Rvm2mm<D&#izieLaM*:j»i3L-t 

;:fcfc«*fcra*A*iS«B©Bi62rft. 
[lt*3S4 3] aff*£3 4Ett0ttAS^£BaS(&£ 

jsc^t, frE^Mitas^, 

«TE3tKtE8lOlS3fS*SC3t«:»ft^riSl*'6Ba»L-Clli 
irE*RJE6«©JS4««C***Ht>^l*I*»&R»f LT» 

20 cfcft»afcT4*A«5**n<J!>8ift2rife. 

[»#*4 4] »**4 3E*©J*A*w«B©Bift* 

— 30^Uf;UhA ! '>',£< fct :>©<&©:/ 

S&2. m3S.U r ^4M«Oilfi^tl^AJf ■ZBlA-fZ&n 

3 k**f»tr«*A*55*BOSift*jfe. 
[11*54 5] ff#JS4 3Ett©ttA£o«£B©B&2r 

50 4>&<k^ — 3©y h A 5 '>fr< k l> — 

1. «2. g3&t/ft4£tt0i£ft£ttAW£&££0t 

40 [IS*JtS4 7] lff*^4 6E«t©KA^«Bt;*iV> 
T , 

BifEEl*IIR*« > a * + / > iSS-fre* * . 
T, 

f!ilEEl6lS!S* ? ->a >/h!fi^^:T'$)S. 
T, 

50 mEj«A»^-A«SKeisisns, 



7 

w £ ft £ r « ***** B. 
[»**5 0] »#*4 6Ett©ttA3ECT£Bl~*3l' 
T, 

T, 

C2»**S5 2] IS*:^4 6Ett©ftA3HSi8Bi::i5l> 
X. 

[»**5 3] 8t:fr£4 6£IRfl!>XA&j<£BC*5i' 
T, 

flE&A#^*VW 7 'J -v KEfisna, 

[»**5 4] iff#«4 6ES8©& B B B 3HSig!fil::*5^ 
X, 

«rE***^fr«rE»t6©R3t«c®jS*nfcJjijjfe<z) 
Mi:, 

frEJW3ft©3S«fc: mEEftPE £ atft-f * «t t- ^ $ n 

fcSiJjftOElSlKk, ftKK*tr, 
c 4: ft 44S i: f * RAXctS B. 
[i»#JS5 5] IS*«4 6E«©*A^«BH*5V-> 
X. 

WEflKA^^- OEIpI^IpI 4: StSX® i: A 5 «cT AWE 
EfllSCJSWSftfc#i*^*cft#-i-*, 

[»*»5 6] »#*4 6E«©fc B B B 3?*gBl-:fe-^ 
T, 

iftEEfilgA^ ■) •> a * -9- > •> V i- -7 - h X'ifc i> , 

[ft#Jg5 7] &*B4 6E«©*A^^Ktc*5l-> 
X, 

fliTEEfiBI©ElS]ttA 5 il 1 «*, *2*«*m«e^T 
SSSKT, l»EE|SllB!ojft«C»js)ESixfc}KA«Z)^u 

h A*Hfr 5, 
c i: ft****:* *RA*5*«B. 
[t»#!S5 8] W#«5 4E$©&A3?*i&Bt~:f^ 
X. 

1»EJ«jft©EffilBI*<!8Jfctt*Kft*tr, 
Z£Z&m£th ttAff >i*£B. 
C»*3B5 9] »#iS5 4E«©»A«jR*SEK*>^ 
X. 

[fff*JS6 0] ^*JS5 5E«t©jKA^^Eirfcl> 



(5) ftUfff 1 0- 1 4 2 6 0 8 

8 

ftilEftA 5 #{Irt;©ftX&£, 
3fcft1*»fcr**A*Sj*8B. 
[ff#Jf 6 1 ] it$g5 5Ett<Z>ttA&j*£B(Cfci' 

w k ft »« i: r 4 * A Sl^Se Bo 
[If#Jg6 2] lf*:^4 6E«©i£A3?*£EBt-*>^ 
X, 

iiEE|S]lgl©E(S]ttA<, *1. »2. I3S^4« 
10 5i:^$nt, imEEi«lK©jS»«w»J5SSnfc*A© 
ftl. *2. m3RVm4 7\s1-Jl'b4"ptj:< £<o~i 
©7*U^;H* AHfe©^^ b icH&SC £Zftffi.£T 
SJftAXS^Bo 

[0 0 0 1 ] 

[»w*««-r*ft»»if3 *«wtt*A-tA'©sa*jsfe 

CM**. 4*c, *A»-T-ftEiSlS*4El*lilfi!>»«K: 
ttEGJS:*, *-ftRR»*ftfli^**A-fe;u©Hj62rft 

£M-t &*j©x*&5. 

20 [00 02] 

[SE5fe&ffi] — ttttC, JSA-fcA'tt— jeoMWftB^T 
*ffcT -5 J: ?i:EfS Kfc-fi:©Stgi:±E-tt:©SS 
©PBlliaEASns*AA^<cS. C©BB, &A»±JSt&i: 
*ttK»T6B#f**#t£&*LT^*©-C*A»*« 
B©#5— ©W£ S i:ii5V>3 > H tfc (contrast rati 

o)ft»Sfc«>K (±^B a B «-^©E?>Jft-^tcMffll-r*Ci; 
a ? &1BEWtt<b©X*fc£. ZCDtztb. }SA-fe;i/ft^-rSffi 
fficEflRfta#LEfi«UIftfllSUTB 1 ©BflffifK 
?XSLtiS a B a »fOf^ U^^n (]EL<tt. &Eft 

X, flttEftBICXMX-CJKAx-f U??©gft (polar 
angle) ftS-Tt)©T-. *Wffl#T*tty U*A- h ft kfo 
tS. <*liEfiHX®X*©i&Att^©T -f n©:£ 
&ftft*T4j©X% *^iffl§Xf±y \,*)\>Vft?5fa£W 
-fS. 1P*>, jfcAtt-T 1 ©^-* U**n»i, *^©J;7ii 

sasniot. stsnEisj«isft uxy uf^ f 0 £ 

hft^'l^(*ft^:S-ri.€©X-*A^i c -©S?lJft 

[0 0 0 3] 
40 [ft 1 ] 

n = (cos9cos((),cos0sin <(),sin9) 

[0 0 04] *WaiafX'(i±Ei9[A«-?©r-*-f 
ft^"U^;u h tftL. ±2Z7 is* h li.±2Z-7 b 

[0 0 0 5] iEElSllHoEl-Uaa^iife + Taffifttiff 

t*>^"(iffitSl ltC.+t'J-f 5 K(polyimide)©J:-7 4E 

mm 1 2ft&aiJLfc&. ^tfy^ft-cBtiw&wsiftSi 

50 JgLX(EI2 (a)), ±EE(S]K^®IC-Jg©y Uf^h 



(6) 

9 

ft ( 6 p ) ft^f 5 , OfSlffiSI (microgrooves) ft 
f *<Z>Tifca((a2 (b)) 0 fi£oT, KW^TOSn/: 
* $ K©El»I«»ffii:*ft»^IW©«i:ffffl-CElfiI 

Si** «fc -5 (;:&*• 

[0 0 0 6] La»U tfv^fttt^ tf 

£ J: -5 £ ft o T ^ <Dffimmiz <fc o T EM S n S #ft 
<DW3\tf—feXtSi\^<DX, TMJWfrffifflMffi (random ph 
ase distortion) ^:^£SfeSL(l ight scattering)a*JS£-T 10 
§J:?(:t£ot, Mf^ u<<0«IJEft<l£TSi*S 

Co o o 7] ±KroiH *fc». nx 
-o^y^^ h ftfesr*fc«>c:#Eft«fSd*e>fc* 

Er^lS^^^^ia^Stgtr^Sll^Sn/c^^lS^-fi 
[0 0 0 8] B3(a)li, IftSKIrt £ nfcSIWttftEf&I 20 

fcHt^ftKEJUSttfc-y-'f K^x-y(side chain) ft 
*t-*#EflBt4&B©#^M-C^ g v*y^(cross 

linking) infers 1 »c#]£*r*a*"f „ 
El»lB(tD»#t£tt, ±IE^o*<; y*y^#££L*^ 

«3t^isinSiS<trofl!)»isinifcEan, 

£n£yu^;uhftfi0. 1 lK"C/hS<, -ood^u 
^ hft;£ftftSlRLtcl*mtfft 6^GDT\ 0 3(b) 50 

[0 0 0 9] 2^*^tfti 1 ^^^*to(l*^^trSil 
^*S«**fi%*r4«ffl«*Snte*^»*Ei«iBS 

MIT, — o<0^u*;uhft^fi0iftaitRU ^(9 

#Jx.tf, ttiWftKrtM 5gX'fe^^, 
u*;uhfti±0. 2 6ffiKtc* 0 
[0 0 10] ::co}tEft&t;i:^ tf y^'t^ct SEr^jftJ: 0 

o TEl«Itt*ffiT«W«>jea 5 a£ L fr ^<0-CffMB«K 
S#B9<0«'>j&<fc< , Er^^£7)^:^MtC^fM^E^I«] 

JUT £ Z £ \Z £ r> X =7 tf > ^SHC o T £ filtffl 21 

[0011] 

IS31ft'fT^c9T'Xg#$MT*£>6o 2*3tBSW<0 



«p|fl¥ 1 0- 1 4 2 6 0 8 
10 

t&^o. 26S, 6 0Srfe^*^i;o. 30gr* 
[0012] *awfi±iarai)Hj*«:*ft"r*fc«>©<;o 

[0 0 13] *»WOtfl!)Bfili*«<tIi'C, 1£«IF 

ft ft * -r * ft a -t ; wo s a* ft «: si « -r a - 1 k & & D 

[0 0 14] 

[R«*#fc-r*fc«>fl!>*«] ±fcittft»J5W6fc«> 
^tr^LTSEft^^tc^^ftEf^-r^ttSft#1-^E 

ipiBita£tE^»riersEi»ifl!»i«aei:* ±fsE^^^ 

[0 0 15] Sfc, *^W<7)ftfe^ftB B B ^^^BcDS^^ 

©*ffiCgN«**ft»a6*r^^6fiSltLT-S<0^Uf- 
/uhftfc5e-f*#RUtf«efc, £^ir«> 
[0 0 16] *»W©ftfc<0ftft**gBOSIift# 

*ftna«>*ipi^e>KafttLT— v ft*^-rs 
#Btu»aefc, ft^tro 

[0 0 1 7] *SBM©«*«iR8Btt, Efittft^T* 
!B*tt**^?>«:SElolR^»riESnfc*tEk. ±EE 

[0 0 18] ^^SfllJSStct oT, JRftft'^oyuf-^ 

hftft^-r5c^^«rtg^fto, ^^^ftfithbx, /£ 

[0 0 19] 

Haffft*fl9LT»W^»M-rs. 
[0 0 2 0] #&0/!<Z>*Efri£ti, S£*05tElpl*i:fi 

KJCE(C#^-LfcjB*t£» J F*^> >^x->(main chai 
n)$>EJ*k Bn*>*co(H*^i^k!Bit<c^r^l^oE?iJ"Cft 

[0021] H4 p^-^i: sT)fi\x<o& , %m%.m<D 

*ffin<tS?6(0«rttft3S-rHB5r*S. JhlEHBt, P 
[0022] (H^StKtV^ 
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[0 0 2 3] B4(a)fi, AWl/cfe^^SIKM^ 
T. ±E#ffl«Jfttt-S©*l«lPi:cnt:fiiB<c^riplS 

SM»JtO**fti:S8*KS. H4(b)li, &ai& 

Lfcffl#snfc3fc*«-r. tnt, ±e— orisons 

[0 0 2 5] B4(c)li, — #|Sl©a«jWfe;&|fiIfl!>»« 

# IpI (C HSjT a £ £ WM^fc (p r i qc i p 1 e e I ec t romagn 
etic wave: P)£VH\ «t 551^*4*1" 6, ±E£ 
«««ifti:SKa:*fiI»i|Rft"rSBJ««»;tt(subordina 
te electromagnetic wave : S)£V>~> 0 #^#-^2 7 
tt. ±aaift(princtple axis: P) fc^Ffr-f 



(7) EMHW 1 0- 1 4 2 6 0 8 
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«»«i495»aas^*«t^«3rsw»(H*«%*"rt 

[0 0 2 6] *^WT'ti, ±E#«*3t4:«»«*Sn 

£^w a #^£EfoT££#t::ffi^e>n£o ±8E*fi 

ftUn^, Xli, ±I2%gti0g-9 ogcoagHx-y 

J5S«ptt4*-r*o *«WTEfi«fc LT^e>n*3fcK 
jCEtffeR (i jfc ©flJifiS: * *-T S 5/ a ^ -y- v ( S i l oxane) ^ O 
(polymer) X^S^&(ol igomer) T#J£^tf ft 

— h (si I oxane cinnamate) 
[0027] yn^^vy>t7-F I : 
20 [0 0 2 8] 
C-ffc 1 ] 



Z - Si - {CH2)j ~ 0 

' 77] 

[0029] vo*^>->y^-HI: 
[0 0 3 0] 



-0-CH. 

X 



CH - C - 0 



Mb 2] 




30 



Z - Si - (CH2), - 0 - C - CH - 



0 




[0 0 3 1 ] ::t, Z=OH. C H 3 XfiO H&tfC 
Ha^^^K 01 = 1 0- 1 0 0. 1 = 1-11. L-OX 
til. K = 0Xfil. X. Xi. X2. Y = H. F. C 

I. CN, CF3. C n H 2 „ + i. OC n . H 2 n«-i(n= 1- 

[0032] ±mytfcfc&fynco7i'rj\'bft<Dfcmz 

#x*;u*£tt^Lfc^ofcfcg\ ?g/££ft&y U^-;u 
hft(*9 OffiT&O, SS2i5Hll(7)*x^;i/^=fefi-^.-r 

IB2IEHlIi:«l KB I fWO^x^^^ftft-^ 



[0 0 3 3] B6li, >'hW.&&<0'7 Uf^ b 

-C» *(;:«'> U W»^Jtx*;u^«:ftl|»JlJDSti:5 

[0 0 3 4] ^:t, H7<Z) £^ fc^ftfcEfi*- K# 
©J5)E"CS5 0 BI7 (a)«, 60ffilUO^^f^^^ 
%t-£SiSEfi*- K*^Lfcfc<7)T* H^Wtt, 1 

tzbw-c&L i§ibi(c)(±, 1 ogg-6 oarao)-/ 

50 hft&ttSf^ h (tilt)Eft^- b'^ijkLtzh^X' 



(S) 
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[0 0 3 5] *ftWC!)EfPl*fe*<BI8fr^SnTV^S 0 

sntMitt^ u*/u h &x s -5 £ * 
e> 5 ^ripi k at l x nitj-f £ % * t x ^ * ^ 

[0 0 3 6] EH8(a)Ji. EfiR©ffi«Kaf LT— 36© 

H8(b)-c^sns ct-j^, —- k 0 p a* 

[0 0 3 7] #JK»B*M*«<f6fc«>K:, S£ L^E 
fi^t- KttSHEft*- Kt*S. wfl^ElSj^- KSr» 
Sfc H5 0!)S/n^r-9-ySr^ftSrEl»lKtraffl Lfc 20 

-ess. ifc, Eipixe* t #-xe-c^T'r*fc«)*w, 

«Blt«BS:?fE^J-r6^i!^4<«:S. -tn^io, * 
[0 0 3 8] *aWOEl»IXS©ftb©IIJfi«»J* ? ia9 

nfc^HWKftljKJflc^ttElpIIRflDyuf-^ hft^flfc 30 

-Sir* 9, 3E««»«ja»ttEl&I)K©^ , L'f : 
;U h ft ^fi GOfft £ aft-f ^ £ -5 K & ^ o 
[0 0 3 9] B9(a)li, EfiK L X-T&O) 

n + -9-y!»K^e>&SEl6ilB2 2tzWftf LT-/U^;u h 

n chain)tfEWSntZo©yi/f;i/ hft^^l^*^$ 

x-y(side chain)* ? JB^LT*^AftfSnfc^[Sltir 40 

x^;^'t:J:oT9l»3nT, -ocyuf 
E|SHRtr«etsn-6(H9(b)). 
[0 0 4 0] *3£S£#JT'li, y^y^x-y(mai 

n chain) led; ->T£5£ Lfc"/ h ft$)#fi*fe£*rT 

(i^OBSWx*;u^tr jioTfflJWSns^XfiigEfSl^ 

- Ko*<c&r KJzaffl-rsw t t-cs 

So 

[0 0 4 1 ] ElS]Ktr^fiSSnsru^;u h ft^ 50 



«H¥ 10-142608 
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^x^wu^i^f £»&gtiE! 1 OT^SnSctdtzas 

[0 0 4 2] ±&LfcJSfcElei:fr8c«:*fflLT, SB 1 
EARi:»«ShfcSBiru^hfc, ±K# 1 Efiflt 
£*tfi Lfc»2EfiRKf#JiRSixfc*2 ^U*-^ KM© 
a^biit:J;ot, Hi lStfHl 2 irs*?- J: ? ft, 

[0 0 4 3] EI 1 1 (a)«. EftRO'/Uf-;!' Hft^fr 

fcy^h *7f y ^(twisted nematic : TNl^t 

;^^to eii i (b)krasi(c)tt, ^n^n^y u-( s 

play)*afc^:/ K(bend)#lifi**-r. cne>*- KflD 
*ft-fe;U"ett, -ocDEl»lBlflS>yu*;uhft*|Sl3ft«»l«l 

LfcEiPiR$>:7u*-;u hft^ft K^fTirEfr;* 
nfciSffi-t^T**. Ell 1 (d)tt, EftR£>yu^;u 

hft^fr^EfrRo:/ h^ripifciB^ripi^aFfi^E 

frSH*: E C B (electrical ly controlled birefringen 
ce^fl-tr^fciKT. ai2li, — ocoEfrR^SitE 
fa*- KHE^^nx^ff^U^ErSj^tiTK^E^I^- K 
dEfiSftfc/W 7 'J *y K(hybrid)^B B B-tr;VT'*>S 0 
[0 0 4 4] L^U ±!2Elolxe-C— 36©^ h 
h*y V (mono-domain)«fi-fe;utt« 
»ft«#tt**T*J:-5k:ft*. iEHJHjS 
fctf>, 1 3 7!?MH2 0{Z^sn/iv;Uf- K-^ 

4 Xmulti doniain)aEfi-t:;KD»i6^ft*St«"rSo 

[o o 4 5] si i 3 \u mimmtm2mm<D=L^<Dm 

-^•^XS^tC^FfTtzE^JSnfcV^^ b~ J 4 ><DEC 

T\ ^«©$cBltt»2aStSO^ , U*^hft^Ti&|«:SLfc 

[0 0 4 6] El 1 3 (a)&tfHH<B»rBBI"C**0 1 3 
(b)tt. fSl3S«K&WSttfcEfilB!2 2(0*l K>W 
y n:ii t/u*a- h s^ft^Stc El l 3 

(a)&U^El(b)te, StS2 1 «caflJSK/=ElSllR2 2 (7) 
S2F^>II^;^2 3Wd -y^r> ^(blocking) 
L-C^flB^JtSr^n*-^ v*fi**©El&lR2 2 36 
(D^S 0 i-CtfWIHWtntf, * 1 Ky^>n:^iy 

LT6 OffiUJLJb-C&sy hftfcASt^lafc^iSio 

[0 0 4 7] Ell 3(c)2Stt/PIia(d)tt, 8lifi21© 
EfoS£2 2<7>m'2 hV ^ y|ltcm'2ru^;u h ^g^-f 

D 7 + >^ L#<B:>t#:& •> ° * ^ > Sjft^»0)El*llB! 2 

2 ic-^^fta r e 2 c««sn5j: -5 ^Bawrntf , * 

^tg2 1 tl&:msn*:EfajlK2 2 (KiS^tz »<c S ^ U 



15 

[0 0 4 8] ±E»lS«fc»9m**fcft<0*2*« 

&mztzabiz* 0 1 3(e)t:7js-$h6J:')i:, *>u*v 

iyuf^hi:I27 p l/f;i/h 813(e) 
©BfffiH"C*SHBI(f)(w3KSnSJ:-5(L ^Uf^h 

[0 0 4 9] ECB?S^ir;b^^5^560^ 0 H a /N 9 ^;Uti 
±tezio^««2 1 ^K^f+Ct^-^t^ct^Tff 

™o0 K^>r ><D&£kft^m l 3(8)ar/raH(h)"c« 
Sns ct-5 ?S[ B B B -tr;^^K®^■f^T'til:v^tI^FfT•rs 

[0 0 5 0] CCD^feT'. hV'fytctoTitfl^S 

[oo5i] *mmmx\ EfiK£ff-£;sn*#x*;u 

iiyi/f;^ftMS2^uf;uhft^6 0g 
B5, SI 6 ©fS2 KH©3tx*;u^r SriSffl L 

[0 0 5 2] EI 1 4 tt, -ft©SffiMT*fl#-F# 1 0 

5USnfcv;u?- K-rf >f >C7)TN^- K<S>*£ B B B -t:;u£31tfc 
t5SIJfi«t*S. HHT*»0^fflt±»l*tgco^U 
f-^hft^fifc^LfctG)-?, £»<0$cBHi»2a£«<Z> 

[0053] EI 1 4 <a)Xtf|3!B(b)W\ IS 1 M2 1 K 
i^$n^E^12 2^)Il K y "f y I ybf/i' 

[0 0 5 4] El 1 4 (a)<£>l0f®ElT'&£EI 1 4 (b)(i, £ 
«2 1 K&flJ£ftfcEfilR2 20I2K/OI[^7X 

^23tyo7 + >^L, m\<D^mit^ntzit^iy 

a*-* V#ft£-f*<BEfaK2 2 tZ— ^<7)ftffi 0 i 

tusttffttf, mi hvoici5i-/uf^h^fts 

[0055] Ell 4 (c)&l/f3lBI(d)(i, SB 1 J5K2 I \z 
SPftiS;KfcEfilK2 2 4) SB 2 hV-f >[\\zm2-f 

i:»LT^o-;*>^U !B2<Z>8IWffljfcSfxfc*£*5/ 
a + ^>^ia^^^E(^BS2 2C— 3EG>ftffi0 2"C#ltf> 

icjawr ntf, §52 K^^yin;g2yuf^h^ 

Sft£o JtKSB 1 3£t62 1 coEfaf&2 2KI 



(9) 1 0 - 1 4 2 6 0 8 
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[0 0 5 6] lg2^tgtiEI 1 4 (e)(33SLfcJ: -> 
n*V >*»Hr»J«an>S:EfalR±»r±E*fiHWxe 
^iOgltf 1 b'J <{ >£lg2 <{ >tZ±mm 1 

h KfiEfclM y U^;u h %o H14(e)fl!)Wf 

®0"C£>£ [1112(f) K*Stt*£ -5 li, :/U^;uMiE 
l°JBI2 2±T5>C»&S#fl^M#Sn* J:^C<fc 

So 

[0 0 5 7] TN^- K©*a*;u£ftafc»<Z>«ft/< 
70 *;i/tt±SE-ocDaS«2 1 £&9ttttS;:i:ficfcoT» 
e>nSo ^ e B B2 4ti±i5Zlo^K^-<y$:^-rs^ a e B >'N 9 

♦ ^^ffiAsn-c-tscoastEM-e^Eipisn*. hb» 

-f y©$>^-(±0 1 4 (g)XW§l HOOKS? 

[0.0 5 8] K> Y >(Z J; ^I^f?: 

20 [0 0 5 9] *H#£#JT\ EfiRKf+*Sn-&#x*A, 
=miB l ^uf;n*ftau f S2^i/f^hfttf i ogw 

**A*ElPlBli: LTffll^nfc»fti;, EI50?BlffiB 

i <Dit^*)v*?%:mm it i oai^To/jN$^y 

[0 0 6 0] *^K^JftT^L^yi/f^hft 
30 [OO61]015li, 2 -f VOE C B^E- KCDJfc 

[0 0 6 2] Ell 5(a)flDKI8-C*5BH(b)^ »1 
StB2 1 K^ffi£n^*>o*^y^g<7)Efr!&2 2<Z) 
12, SB3. hVYXM, III. 1V)£^*? 

23t'/D7 + >^U SB 1 69#ffl##fcS/n*-*># 
40 fi^*<DEAIR^— SfiDftff 0i-C«»RHWrntf, SB 

1 hV << y I t:H l 7" u^;u H tfft^SK*. l 

[0 0 6 3] Ell 5(c)ac/raH(d)ii, Ef^^2 2(7)® 

2 4 y IK-SB 2 y h 6»»T5*ffi&ST 0 
v^^23^SBl. SB3. ^(/S4 K^^d, [II. I 
V) C^Ltyo 7 + v^*lt352^«M*yo+^ 
y *lft*»tZ>ElollK2 2 fi-^<7)ftgE ^ 2-C«»Ba»r 

50 ntf. SB 2 hv^yi[!:^2yuf;bh * ? stssns e 
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[0 0 64] S3atf*4;7u*;wh£ftttTSfc«> 
tz, 0 16 (a), EI 1 6 (b), 0 1 6 MRUm 1 6 (d)T 
iRSn^A^t:, #«*#*tt##fi?EfiK2 2©* 

3 V A 4 V\\\hH&4 V A 4 VIV.£JHWLTf£3:/U*- 
^ h i:^4 ^ Uf ;u h ^^Kftitiftt^o 0 17(a) 

■e±8s-7^^ 2 3%i»*"rn», 4 ^ v^-r&s 

[0 0 6 5] ±i5^Efr#fe£giJ&cDS2gt£2 1 
«**LT*l«*K*l;/u*;i,K S2£g«KS2 
:/u*;uk I3i«f:l3yi/f;uh^l4i^i: 

fM^t^A-H^n^fttt^u Jtiesi^ts^fco 

*&£Jfcfl#-FW:0 1 7 (b)£^Lfc J:-5£, «Efi©»rB 
[0 0 6 6] tE^T, -f J:-5k:El»I 

[0 0 6 7] roSMIW-C, SI. S2. S3. StfS 

4 7U*;u h «r#Sfc»t:El&III!Hft*sn**x*;i, 
^liH5 fc0 6©Sl2«mijWg^SftT»6nfc:/U 
f^hftli60KCl±, Si: t< fi7 5S-8 9gt* 

[0 0 6 8] *«Wtt*ja»t:c»:oT**<t7 r u^;uh 

SC. JE«»ft, i^nyh^xhtfc, RtfSc3£Lfc»H* 
^(grey scale)Sr*-f S E C BO*ft-b^^*SIW<7)S 

coo69] se^-c, ^w^srsxa^fPoittfiesscD 

£ fcfc ^ T JS fiS T £ -5 o 

[0 0 7 0] 0 1 8f£. 2 K^-f y^TN^-KOftfa 
*t;UJ: 9?6fFft# J: 9/£l^4 Ky^OTN^- K(D* 

3£ffi<B:/Ufvu hft#ft£^Lfcfc<7)T\ &M<0 
£cl?HiS2^tg<Z)7'U^;i. h ft#fiS:^Lfc hOXh 

[o o 7 i ] 0 i 8U)Ru\B\m<DWiffimvjbz>m i 8 

(b)T\ l£«2 1 K£ffiSnfcEr°IIK2 2(&fB2. 31 
3, hV^fXil, id. IV)^7^^23ty 

<7>EfrB£2 2 (r~;£(?)ftffi0 tT«46^WWTn^, m 

i h-jt << > i izmi7u*)\, h^ftssnso ±seav 1 

/u h (iffitgtc^LT 1 OffiWT-C&sruf^u h 
ftfcAW2ftfc#l°i<Z):/U*-/u h ft??fr £ 0 
[0 0 7 2] 0 1 8 MRU Si 1 8 (d)l*. EfrS£2 2 c7) 



(10) 1 0- 1 4 2 6 0 8 
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to v**23*»l. S3. Stf84K^>(i, I 

ii. iv)[:eit7D7^r>^t, S2oa5^d^^n 

*> a y*fi^ft<Z>EGjR 2 2 S<&ft« 0 

A^^nSo S3&t/S4 y h J feJtttT-6fc«) 
tr, 0 19 (a), 0 1 9 (b), 0 1 9 (c)RUm 1 9 (d)t* 

ft TEAR 2 2 OS 3 Villus 4 K^-T VlVtr 

70 Kt^o 02 0 (a)"e±IEv*? 2 3 *Bft*rntf, 4 

[0 0 7 3] ±fe^Eft^££»J&C>S2Stg2 IKE 
«^*6LT, S2g{£2 1 «rtt*S*ifcEloIIK2 2<2>S 

i mmzm 1 h tcsit^ssy u*;u h &ff^. 

U S2IlSt:g2^i/f;uht;IIif 6yi/f;uh 
ftft-^U »3««tfS3^U^^hHSii<t*7-/U 
*;uh£f+*U »4fBttfrJS4^u^;whnSiS<c* 
8/Uf^h$:ft4Lt4 K^-f >flD*2*S2 1 SrSJ 

fttf. ^B B a5>^ti±l5Er^Ktrf+-^$n^y hft 
KJtoTTKTEfiSn*. l^l^l:^f!i0 2O(b) 
J:-5K, & B B 0 coK®;^frT-5:iM~y x h iz 

E^J^n, # -r y-c2^K»ft-&;£rsi-cE?Jsn 

So 

[0 0 74]«eot, «■ K^-T VS^R/jr^-CElSlSn 

?$Cb^! ^ ~F* lZ cfc ~P ~C Ufft //^ /2\ V ^ "tl A' ^ ^> S o 

[0 0 7 5] S l -S8 ^u^;u hft£ 

[0 0 7 6] *awiiffl»iii*anfc*cE>±«»«»^ 

^tx^^^ti^-rs^u^^ hft©ttiBtt*i0 i o 

t/yu^vu Fft^6^c^yuf;i/ h * ? St^-r -5 - i: iz X 
^TS^X@Sc=&^3R^xg»tctk-<TSSl/ / 2 
JBtS5J:7i:4So Og-9 OgcO^JgH^y 

4(7 U ^ ^ h ft 6 * t; W-T S K<t * S: »J » L <c ^ 6 » T & 

fiBT'S, *6^>S^- KcOftfl-tr^^affl-CSSElS]^' 
[0 0 7 7] 

(i, Er°ltt*Wr©?S*«!iHSr3StS^aSfliLTErfillR«: 



(11) 
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[01] aitt, flfcfi^ox-f u^^oiSftffiW^* 
[H2] 0 2&, se3R©^tf v^ r iaaxe**'ria'c* 

[03] H3tt, f¥3fe<83teiEftXe*^l2T*fe£o 
[04] H4li, Wftf3t»fc<cS*a)4#ttft*"rBIT** 70 

[05] hswu *mnoi/v*^y%v>ty% (fi^ 
[0 6] sea. *%w<Di/v*vyjh<bmn ('M^ 
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K©#J£^-t0-C£>-5. 

li, #&W©ftEftffeTgi;c£;sn5«£ 

<r>m 1 C53l*6^J$r*-r0T**>So 

©IS 2 © * ni? 0 T 5 , 

© $ 3 © mmm * m-t 0 -c & * . 
© us 3 © $£01 & s-r 0 x* & * „ 
v>m 3 o**«i«:*-r HT* *. 

tt. *fl^©*Efr*fcTg!&;*n£& 

© s& 4 © mmm % 5*1- 0 -e & * . 

©IS 4 ©Hi6« i IJ ; fe^T0T'fe 

*i, *^M©7tE^fttSfjS3n2)«E 

© m 4 © %tem & m? 0 t * 5 o 
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